Phosphoryl chloride (35 µL, 380 µmol) was dropped into anhydrous CH 3 CN (1 mL) solution of 1,2,4-triazole (210 mg, 3. 04 mmol) at 0 °C under argon atmosphere. The mixture was then stirred at 0 °C for 10 min, following which Et 3 N (423 µL, 3.04 mmol) was added to it. This subsequent mixture was then stirred at 0 °C for 30 min, and then the anhydrous CH 3 CN (1 mL) solution of compound 5 (100 mg, 126 µmol) was added to it. Subsequently, after being stirred at room temperature for 1.5 h, the mixture was partitioned between AcOEt (20 ml) and 5% aqueous NaHCO 3 (20 ml). The organic phase was then collected, dried over Na 2 SO 4 , filtered,  and evaporated under reduced pressure. The resulting residue containing compound 6 was dissolved in ethylenediamine-pyridine (4 mL, 1:3, v/v) . Then, after being stirred at room temperature for 2 h, the mixture was partitioned between CH 2 Cl 2 (20 ml) and H 2 O (20 ml). The organic phase was collected, dried over Na 2 SO 4 , filtered, and evaporated under reduced pressure.
The residue was rendered anhydrous by repeated coevaporation with dry pyridine (1 ml x 3) and dry toluene (1 ml x 3), and then dissolved in dry CH 3 CN (1.26 ml) . Pyridine (64 µL, 504 µmol) and compound 8 (72 mg, 252 µmol) were then added to the mixture. Subsequently, after stirring the mixture at room temperature for 16 h, it was partitioned between CH 2 Cl 2 (20 ml) and H 2 O (20 ml). The organic phase was collected, dried over Na 2 SO 4 , filtered, and evaporated under reduced pressure. The residue was chromatographed on a column of silica gel with hexane-AcOEt (80:20-40:60, v/v) containing 0.5% Et 3 N to yield fractions containing compound 2. These fractions were collected and evaporated under reduced pressure to give compound 2 (91 mg, 68%). 1 H NMR (CDCl 3 ) δ0.98 (m, 2H), 1.14 (d, 12H , J = 13.0 Hz), 2.33-2.35 (m, 1H) δ12. 2, 18.1, 18.2, 20.2, 20.3, 24.6, 24.7, 24.8, 40.2, 43.1, 43.2, 43.3, 43.4, 55.4, 58.2, 58.3, 59.7, 60.1, 60.7, 61.1, 61.3, 69.3, 69.4, 81.5, 81.7, 83.1, 84.0, 86.8, 93.6, 93.8, 106.9, 113.3, 116.2, 117.6, 117.8, 123.9, 127.3, 127.3, 128.0, 128.7, 128.8, 130.5, 130.7 131.0, 135.4, 135.4, 138.1, 144.3, 144.4, 152.9, 157.7, 158.4, 158.9 162.7, 178.9, 179.1.; 31 1,2,4-triazole (4.43 g, 64. 3 mmol) at 0 °C under argon atmosphere. Et 3 N (8.96 mL, 64.3 mmol) was then added to the mixture after stirring it at 0 °C for 10 min. The mixture was subsequently stirred at 0 °C for 30 min, at which point the anhydrous CH 3 CN (15 mL) solution of compound 9 (2.0 g, 2.68 mmol) was added to it. Then, after being stirred at room temperature for 2 h, the mixture was partitioned into AcOEt (200 ml) and 5% aqueous NaHCO 3 (200 ml).
The organic phase was then collected, dried over Na 2 SO 4 , filtered, and evaporated under reduced pressure. The resulting residue containing compound 10 was dissolved in ethylenediamine-pyridine (54 mL, 1:3, v/v). It was then stirred at room temperature for 2 h and partitioned into AcOEt (200 ml) and 5% aqueous NaHCO 3 (200 ml). The organic phase was then collected, dried over Na 2 SO 4 , filtered, and evaporated under reduced pressure. The residue was rendered anhydrous by repeated coevaporation with dry pyridine (1 ml x 3) and dry toluene (1 ml x 3), and dissolved in dry CH 3 CN (30 ml). Pyridine (846 µL, 10.5 mmol) and compound 8 (1.5 g, 5.28 mmol) were then added to the mixture. The resulting mixture was again stirred at room temperature for 16 h, following which it was partitioned into CH 2 Cl 2 (200 ml) and H 2 O (200 ml). The organic phase was then collected, dried over Na 2 SO 4 , filtered, and evaporated under reduced pressure. The residue was chromatographed on a column of silica gel with hexane-AcOEt (80:20-40:60, v/v) containing 0.5% Et 3 N to yield fractions containing compound 3. These fractions were subsequently collected and evaporated under reduced pressure to give compound 3 (1.61 g, 59%). 1 H NMR (CDCl 3 ) δ1.01 (d, 3H, J = 6.5 Hz), 1.13-1.16 (m, 9H), 1.40, 1.42(2s, 3H), 2.20-2.28 (m, 1H), 2.38 (t, 1H, J = 6.5 Hz), 2.53-2.68 (m, 4H), 2.78 (t, 2H, J = 6.5, 6.0 Hz), 3.26-3.31 (m, 1H), 3.48-3.58 (m, 4H), 3.71-3.83 (m, 11H), 4.10-4.12 (m, 1H), 4.25-4.28 (m, 2H), 4.41 (t, 2H, J = 6.5, 6.0 Hz), 4.58-4.64 (m, 1H), 6.03 (s, 1H), 6.43, 6.48 (2t, 1H, J = 6.5 Hz), 6.81-6.84 (m, 4H), 7.21-7.32 (m,7H), 7.40-7.43 (m, 2H), 7.63, 7.69(2s, 1H), 8.58 (s, 1H), 11.69 (s, 1H); 13 C NMR (CDCl 3 ) δ12.6, 18. 1, 18.1, 20.2, 20.2, 20.4, 20.5, 24.5, 24.6, 24.6, 24.6, 24.7, 24.7, 40.3, 40.3, 40.7, 40.7, 40.8, 40.9, 42.1, 42.2, 43.1, 43.2, 43.3, 55.4, 55.4, 58.2, 58.3, 58.3, 58.4, 59.8, 61.0, 62.7, 63.2, 72.5, 72.7, 73.5, 73.6, 85.0, 85.1, 85.2, 85.2, 85.5, 85.6, 86.7, 86.7, 102.1, 102.2, 113.3, 116.3, 116.3, 117.0, 117.5, 117.7, 127.1, 127.1, 128.0, 128.3, 128.4, 130.2, 130.2, 130.3, 130.3, 135.6, 135.6, 137.2, 137.3, 144.5, 152.8, 156.2, 156.2, 157.3, 158.7, 158.7, 162.8, 163.4, 163.4; 31 
Synthesis of compound 15.
Compound 12 (2.0 g, 4.25 mmol) was rendered anhydrous by repeated coevaporation with dry pyridine (3 ml x 3) and dry toluene (3 ml x 3), and dissolved in dry CH 2 Cl 2 (43 ml). To this mixture was added 2,4,6,-triisopropylbenzenesulfonyl chloride (1.58 g, 5.53 mmol) , Et 3 N (1.6 mL, 11.1 mmol), and N,N-dimethyl- 4-aminopyridine (27 mg, 221 µmol) . After this mixture was subsequently stirred at room temperature for 15 h, it was partitioned into CH 2 Cl 2 (300 ml) and brine (300 ml). The organic phase was then collected, dried over Na 2 SO 4 , filtered, and evaporated under reduced pressure. The residue and compound 14 (760 mg, 2.4 mmol) were rendered anhydrous by repeated coevaporation with dry pyridine (3 ml x 3), dry toluene (3 ml x 3), and dry CH 3 CN (3 ml x 3), and dissolved in dry CH 3 CN (48 mL). To this mixture was added N-methylpyrrolidine (500 µL, 4.8 mmol) at 0 °C under argon atmosphere. The mixture was subsequently stirred at room temperature for 10 h, and Et 3 N (670 µL, 4.8 mmol) added to it. The mixture was again stirred at room temperature for 16 h, and then partitioned into CH 2 Cl 2 (300 ml) and brine (300 ml). The organic phase was then collected, dried over Na 2 SO 4 -4.8, -4.4, 14.4, 18.1, 18.1, 18.2, 18.5, 25.9, 26.0, 28.1, 40.8, 42.5, 60.0, 60.8, 62.7, 71.7, 86.8, 88.3, 111.6, 116.2, 117.1, 137.7, 152.8, 153.6, 156.1, 163.0, 176.6 
Synthesis of compound 16.
Compound 15 (823 mg, 1.10 mmol) was dissolved in dry THF (11 mL) and Et 3 N-3HF (720 µL, 4.4 mmol) added to the resulting mixture. This mixture was then stirred at room temperature for 15 h, at which point ethoxytrimethylsilane (3.3 mL, 88 mmol) was added to it. The mixture was again stirred at room temperature for 3 h, and then evaporated under reduced pressure. The residue was then chromatographed on a column of silica gel with CH 2 Cl 2 -CH 3 OH (100:0-95:5, v/v) to yield fractions containing compound 16. These fractions were collected and evaporated under reduced pressure to give compound 16 (438 mg, 77%). 7, 17.4, 17.5, 28.0, 40.7, 60.1, 60.8, 61.1, 69.8, 85.8, 85.9, 87.8, 110.5, 118.3, 118.8, 138.9, 151.9, 152.4, 155.2, 162.3, 175.8 
Synthesis of compound 4.
Compound 16 (275 mg, 720 µmol) was rendered anhydrous by repeated coevaporation with dry pyridine (3 ml x 3) and dissolved in dry pyridine (5 ml). To this mixture was added 4,4'-dimethoxytrityl chloride (244 mg, 720 µmol), after which it was stirred at room temperature for 3 h, and then CH 3 OH (2 mL) was added to it. The resulting mixture was subsequently stirred at room temperature for 10 min, at which point it was partitioned into CH 2 Cl 2 (50 ml) and brine (50 ml). The organic phase was then collected, dried over Na 2 SO 4 , filtered, and evaporated under reduced pressure. The residue was chromatographed on a column of silica gel with CH 2 Cl 2 -CH 3 OH (100:0-95:5, v/v) containing 0.5% pyridine to yield fractions containing compound 17. These fractions were collected and evaporated under reduced pressure to give compound 17 (570 mg, 83%).
Compound 17 (400 mg, 476 µmol) was then rendered anhydrous by repeated coevaporation with dry pyridine (1 mL x 3), dry toluene (1 mL x 3), and dry CH 3 CN (1 mL x 3), and dissolved in dry CH 2 Cl 2 (4.8 mL). To this subsequent mixture was added diisoprorylethylamine (124 µL, 714 µmol) and 2-cyanoethyl N,N-diisopropylchlorophosphoramidite (160 µL, 714 µmol). The mixture was then stirred at room temperature for 1.5 h, after which it was partitioned into CH 2 Cl 2 (50 ml) and brine (50 ml). The organic phase was then collected, dried over Na 2 SO 4 , filtered, and evaporated under reduced pressure. The residue was chromatographed on a column of silica gel with hexane-AcOEt (90:10-50:50, v/v) containing 1% triethylamine to yield fractions containing compound 4. These fractions were collected and evaporated under reduced pressure to give compound 4 (300 mg, 60%). 1 H NMR (CDCl 3 ) δ 1.03 (d, 3H, J = 6.5 Hz), 1.14-1.17 (m, 9H), 1.54 (s, 3H), 2.26-2.33 (m, 1H), 2.41 (t, 1H, J = 6.5 Hz), 2.61 (t, 1H, J = 6.5 Hz), 2. 65-2.78 (m, 5H) 6, 18.0, 18.2, 20.3, 20.3, 20.5, 20.5, 24.6, 24.6, 24.7, 24.7, 24.7, 28.0, 28.0, 40.8, 40.8, 40.9, 41.0, 41.2, 41.2, 43.2, 43.3, 43.3, 43.4, 55.4, 55.4, 58.2, 58.3, 58.4, 58.4, 60.0, 60.8, 62.6, 62.9, 72.5, 72.6, 73.2, 73.3, 85.7, 85.7, 85.9, 85.9, 86.9, 112.00, 112.1, 113.3, 113.3, 116.2, 116.2, 117.1, 117.5, 117.7, 127.2, 127.3, 128.1, 128.3, 128.3, 130.2, 130.3, 130.3, 135.5, 135.4, 137.8, 137.9, 144.4, 152,8, 153.6, 158.8, 158.8, 163.0, 176.8; 31 
Synthesis of compound 20a.
Compound 18 (5.2 g, 8.38 mmol) was dissolved in a solution of pyridine-0.1 M NaOH (1:1, v/v, 220 mL). After the mixture was stirred at room temperature for 15 h, it was evaporated under reduced pressure. The resulting residue was then dissolved in a solution of pyridine-water-CH 3 OH (2:1:1, v/v, 200 mL), and the solution neutralized using Dowex-50 resin (pyridinium form). Following evaporation of this mixture under reduced pressure, the residue was rendered anhydrous by repeated coevaporation with dry pyridine (3 ml x 3) and dissolved in dry pyridine (72 ml). To the resulting mixture was added 4-(dimethylamino) pyridine (1.54 g, 12.6 mmol) and 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrochloride (4.82 g, 25.1 mmol). Next, the mixture was stirred at room temperature for 30 min, after which the dry DMF solution (153 mL) of compound 19a (1.17 g, 7. 3 mmol) was dropped into it. The mixture was again stirred at room temperature for 15 h, after which it was partitioned into AcOEt (400 ml) and 5% aqueous NaHCO 3 (400 ml). The organic phase was then collected, dried over Na 2 SO 4 , filtered, and evaporated under reduced pressure. The residue was chromatographed on a column of silica gel with CH 2 Cl 2 -CH 3 OH (100:0-98:2, v/v) containing 1% pyridine to yield fractions containing compound 20a. These fractions were collected and evaporated under reduced pressure to give compound 20a (1.2 g, 19%) . 41.7, 44.4, 55.4, 64.1, 74.4, 74.8, 86.3, 87.6, 110.8, 111.0, 113.3, 115.4, 127.0, 128.0, 128.4, 130.26, 130.31, 136.25, 136.27, 138.1, 138.7, 145.1, 153.5, 153.6, 158.61, 158.64, 159.9, 170.5 
Synthesis of compound 20b.
Compound 18 (2.92 g, 4.7 mmol) was dissolved in a solution of pyridine-0.1 M NaOH (1:1, v/v, 120 mL). After this mixture was stirred at room temperature for 15 h, it was evaporated under reduced pressure. The resulting residue was then dissolved in a solution of pyridine-water-CH 3 OH (2:1:1, v/v, 100 mL), and the solution neutralized using Dowex-50 resin (pyridinium form). Then, the mixture was evaporated under reduced pressure, after which the residue was rendered anhydrous by repeated coevaporation with dry pyridine (3 ml x 3) and dissolved in dry pyridine (40 ml). To this mixture was added 4-(dimethylamino)pyridine (861 mg, 7.05 mmol) and 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (2.7 g, 14.1 mmol). Following stirring of the resulting mixture at room temperature for 30 min, the dry DMF solution (100 mL) of compound 19b (944 mg, 4.67 mmol) was dropped into it. Then, following stirring of this mixture at room temperature for 15 h, it was partitioned into CH 2 Cl 2 (200 ml) and 5% aqueous NaHCO 3 (100 ml). The organic phase was then collected, dried over 4.5, 18.2, 26.0, 41.7, 44.3, 55.39, 55.40, 64.1, 74.4, 74.8, 86.4, 87.8,113.3, 113.4, 113.5, 114.1, 118.5, 127.0, 128.0, 128.4, 130.2, 130.26, 130.28, 130.3, 136.2, 136.2, 138.9, 139.2, 145.1, 153.9, 154.0, 154.3, 158.6, 158.6, 169.5, 170.7 . HRMS (ESI) calcd for [C 44 H 52 N 4 O 7 Si+H] + 777.3678, found 777.3620.
Synthesis of compound 20c.
Compound 18 (136 mg, 0.22 mmol) was dissolved in a solution of pyridine-0.1 M NaOH (1:1, v/v, 6 mL) . The mixture was then stirred at room temperature for 15 h, after which it was evaporated under reduced pressure. The resulting residue was then dissolved in a solution of pyridine-water-CH 3 OH (2:1:1, v/v, 10 mL) , and the solution neutralized using Dowex-50 resin (pyridinium form). Following evaporation of the mixture under reduced pressure, the residue was rendered anhydrous by repeated coevaporation with dry pyridine (1 ml x 3) and dissolved in dry pyridine (2.5 ml) . To this mixture was then added 4-(dimethylamino)pyridine (40.3 mg, 0.33 mmol) and 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrochloride (126.5 mg, 0.66 mmol). The mixture was then stirred at room temperature for 30 min, after which the dry DMF solution (5 mL) of compound 19c (40.7 mg, 0.22 mmol) was dropped into it. After stirring the subsequent mixture at room temperature for 15 h, it was partitioned into CH 2 Cl 2 (10 ml) and 5% aqueous NaHCO 3 (10 ml). The organic phase was then collected, dried over Na 2 SO 4 , filtered, and evaporated under reduced pressure. The residue was chromatographed on a column of silica gel with hexane-AcOEt (70:30-50:50, v/v) containing 1% pyridine to yield fractions containing compound 20c. These fractions were collected and evaporated under reduced pressure to give compound 20c (68.9 g, 41%). -4.1, 18.4, 26.3, 40.9, 43.3, 55.7, 64.5, 74.4, 75.3, 86.1, 86.2, 93.4, 111.3, 113.4, 113.8, 117.1, 127.3, 128.4, 128.5, 130.3, 136.2, 136.3, 140.3, 145.6, 146.1, 156.8, 157.3, 158.7, 159.4, 171.3 
Synthesis of compound 21a.
Compound 20a (1.2 g, 1.63 mmol) was dissolved in dry THF (8.0 mL). To the resulting mixture was added Et 3 N-3HF (3.19 mL, 19.6 mmol) and Et 3 N (3.0 mL, 21.6 mmol). Following stirring of this mixture at room temperature for 15 h, it was partitioned into AcOEt (100 ml) and 5% aqueous NaHCO 3 (100 ml). The organic phase was then collected, dried over Na 2 SO 4 , filtered, and evaporated under reduced pressure. The residue was chromatographed on a column of silica gel with hexane-AcOEt (100:0-80:20, v/v) containing 1% pyridine to yield fractions containing compound 21a. These fractions were collected and evaporated under reduced pressure to give compound 21a (1.35 g, quant) . 1 Hz), 9.43 (brs, 1H); 13 C NMR (CDCl 3 ) δ 41. 1, 44.2, 55.4, 64.6, 74.4, 74, 9, 86.4, 86.7, 111.0, 111.1, 113.3, 113.4, 115.2, 127.0, 128.1, 128.4, 130.3, 136.2, 138.1, 138.8, 145.0, 153.5, 155.5, 158.6, 160.2, 170.4. HRMS (ESI) 
Synthesis of compound 21b.
Compound 20b (2.4 g, 3 .09 mmol) was dissolved in dry THF (50 mL). To the resulting mixture was added Et 3 N-3HF (750 µL, 4.65 mmol) and Et 3 N (650 µL, 4.65 mmol). Following stirring of this mixture at room temperature for 15 h, it was partitioned between AcOEt (200 ml) and 5% aqueous NaHCO 3 (200 ml). The organic phase was then collected, dried over Na 2 SO 4 , filtered,  and evaporated under reduced pressure. The residue was chromatographed on a column of silica gel with CH 2 Cl 2 -CH 3 OH (100:0-98:2, v/v) containing 1% pyridine to yield fractions containing compound 21b. These fractions were collected and evaporated under reduced pressure to give compound 21b (1.62 g, 79%) . and evaporated under reduced pressure. The residue was chromatographed on a column of silica gel with CH 2 Cl 2 -CH 3 OH (100:0-98:2, v/v) containing 1% pyridine to yield fractions containing compound 21c. These fractions were collected and evaporated under reduced pressure to give compound 21c (209 mg, 87%). (brs, 1H), 6.09 (brs, 2H), 6. 4H), 11H), 7.40 (d, 2H, J = 7.4 Hz), 7.95 (d, 1H, J = 9.0 Hz), 8.20 (s, 1H), 8.32 (d, 2H, J = 9.0 Hz), 9.23 (s, 1H) ; 13 C NMR (CDCl 3 ) δ 40.9, 44. 1, 55.3, 64.4, 74.3, 74.7, 86.38, 86.44, 86.8, 93.9, 112.5, 113.3, 113.8, 116.1, 126.9, 128.0, 128.2, 130.2, 136.0, 139.5, 144.0, 144.9, 156.2, 156.5, 158.3, 158.6, 170.6. HRMS (ESI) calcd for [C 37 H 35 N 5 O 6 +H] + 646.2660, found 646.2689.
Synthesis of compound 21d.
Compound 21a (620 mg, 999 µmol) was rendered anhydrous by repeated coevaporation with dry pyridine (1 mL x 3) and dissolved in dry pyridine (16 mL). To this mixture was added trimethylsilyl chloride (442 µL, 3.5 mmol). After the mixture was stirred at room temperature for 30 min, phenoxyacetyl chloride (206 µL, 1.5 mmol) was dropped into it. The resulting mixture was then stirred at room temperature for 30 min, after which CH 3 OH (10 mL) was added to it and the resulting mixture evaporated under reduced pressure. The residue was chromatographed on a column of silica gel with hexane-AcOEt (80:20-50:50, v/v) containing 1% pyridine to yield fractions containing compound 21d. These fractions were collected and evaporated under reduced pressure to give compound 21d (594 mg, 45%). 4, 55.4, 64.4, 67.6, 74.5, 74.7, 86.5, 87.0, 113.4, 113.6, 114.4, 115.0, 118.9, 122.7, 127.1, 128.1, 128.3, 130.1, 130.2, 130.3, 136.1, 139.1, 145.0, 153.0, 154.0, 154.3, 157.1, 158.7, 167.8, 170.4. HRMS (ESI) 
Synthesis of compound 22a.
Compound 21d (348 mg, 461 µmol) was rendered anhydrous by repeated coevaporation with dry pyridine (1 mL x 3), dry toluene (1 mL x 3), and dry CH 3 CN (1 mL x 3), and then dissolved in dry CH 2 Cl 2 (8 mL). To the resulting mixture was added diisoprorylamine (39 µL, 280 µmol), 1H-tetrazole (19.6 mg, 280 µmol) , and 2-cyanoethyl N,N,N',N'-tetraisopropylphordiamidite (163 µL, 512 µmol) . The mixture was then stirred at room temperature for 3 h, after which it was partitioned into CH 2 Cl 2 (100 ml) and 5% aqueous NaHCO 3 (100 ml). The organic phase was then collected, dried over Na 2 SO 4 , filtered, and evaporated under reduced pressure. The residue was chromatographed on a column of silica gel with hexane-AcOEt (90:10-50:50, v/v) containing 1% triethylamine to yield fractions containing compound 22a. These fractions were collected and evaporated under reduced pressure to give compound 22a (342 mg, 78%). 1 
